ObjectiveaaThis study aimed to examine the effectiveness of quetiapine and the effects of dosage relates to its effectiveness on schizophrenia and schizoaffective disorder in a naturalistic setting in Korean people.
Introduction
Many studies have shown that quetiapine was an effective and well tolerated with comparable efficacy to typical antipsychotics, such as haloperidol. Quetiapine has been superior to placebo in the treatment of schizophrenia, at doses ranging from 50 to 750 mg/d. [1] [2] [3] Although there has been no difference in the overall efficacy of quetiapine compared to typical antipsychotics in the treatment of schizophrenia, 4, 5 quetiapine has had a positive impact on the important domains of cognitive performance and negative/affective symptoms as well as positive symptoms. 1, 4, 6 In addition, recent studies have reported the efficacy of quetiapine to treat mood disorder as well as schizophrenia. [7] [8] [9] [10] [11] [12] [13] [14] Patients with quetiapine showed a lesser prolactin (PRL) increase and reported fewer extrapyramidal symptoms (EPS) than patients with haloperidol. 4 The results of all the above-mentioned clinical trials suggested that quetiapine might have several advantages over typical antipsychotics in the treatment of schizophrenia and bipolar disorder. However, these clinical trial findings should be applied with caution to the usual care setting, because clinical trials are usually performed in controlled settings, with a limited number of patients, and over the short-term. To complement limitations of clinical trials, naonline © ML Comm turalistic studies can be done in more patients for a longer period. Published naturalistic studies have reported uncertain results that the effectiveness of quetiapine did not differ from that of other atypical antipsychotics and was actually lower than that of olanzapine. [15] [16] [17] There is also some uncertainty regarding not just the effectiveness of quetiapine but also its optimal dose. Although current prescribing information recommends that quetiapine be administered at doses up to 750 mg/d (800 mg/d in the USA, Canada and Korea), there are some questions about the effective optimal dose of quetiapine in the treatment of schizophrenia. Recently, various published results have suggested that in some patients, dosages higher than recommended amount may be necessary to achieve the full therapeutic effect. 18, 19 This study aimed to examine the overall effectiveness of quetiapine and to explore its optimal dose in the treatment of schizophrenia and schizoaffective disorder in a naturalistic setting in Korean people.
Methods

Study design
This study was conducted between April and November, 2007, in 42 centers, with the approval of the appropriate institutional review boards. Minimal inclusion and exclusion criteria were used in order to diminish the potential selection bias. The 860 enrolled patients received a series of evaluations: clinical global impression improvement/severity (CGI-I/CGI-S), drug dosage, drug compliance, CGI-5 factor 20 and patient's satisfaction questionnaire. This evaluation was performed at baseline, at week 2, 4 and then monthly until the end of the study (24 weeks).
During the study, the patients received the recommended dose of quetiapine (150-750 mg/d), but the dose could be increased beyond the recommended dose according to investigator's decision. There were no limitations on patients' concomitant medication use.
Patients
Each participant gave informed written consent before entering the study. The investigators offered entry to patients with a clinical diagnosis of schizophrenia or schizoaffective disorder (DSM-IV) who were between the ages of 18 and 65 and, in the opinion of the investigators, did not have any other serious medical conditions.
Patients were ineligible for the study if they met any of the following exclusion criteria: 1) a clear history of serious adverse events due to quetiapine; 2) a clear history of non-response of quetiapine, in the investigators' judgment; 3) inadequately controlled diabetes; 4) clinically significant, severe neutropenia with an absolute neutrophil count below 1,500/mm3; 5) simultaneously participation in another clinical trial; and 6) probable noncompliance with the visit schedule or other study procedures, based on the investigators' opinion.
Effectiveness evaluations
We assessed the quetiapine's treatment effectiveness using the CGI-I and CGI-S. Because there was little chance of improvement in patients with mild symptoms at baseline, we stratified the patients into two groups, mild or severe, using baseline severity as measured by the CGI-S, and evaluated the effectiveness of quetiapine based on the response rate of severe group's response rate and aggravation rate of the mild group. The severe group consisted of patients who were moderately ill or worse (CGI-S ≥4) at baseline, with the mild group consisting of the remaining patients. In addition, we defined response rate as the percentage of patients in the severe group having a CGI-I score of 2 or less on any visit ("very much improved" or "much improved"). In the mild group, we defined the aggravation of symptoms as a CGI-I score ≥5 on any visit during the study.
The intention to treat (ITT) population included all patients who received at least one follow-up evaluation. Missing data for the ITT population were imputed using the last observation carried forward (LOCF) method. Primary objective of this study was to investigate the effectiveness of quetiapine by analyzing the response rate in the ITT population using the LOCF and the Kaplan-Meier (K-M) method to estimate the probability of response at 24 weeks, including the inverse of the survival curve. Our secondary objectives were to explore the relationship between quetiapine dosage pattern and patient response rate, time to response, and changes in the CGI-5 factor's subscale scores: positive, negative, depressive, excitement, and cognitive subscale.
Data analysis
We performed the statistical analyses using SAS version 9.1 for Windows (SAS Institute Inc., Cary, NC, USA), described continuous variables using summary statistics, such as means, standard deviations, and ranges, and described categorical variables using frequencies and percentages. For the analysis of effectiveness, we estimated the response rate of patients in severe group using the LOCF and the K-M method. We used the K-M method to estimate the cumulative rate of response in consideration of the patients' high dropout rate due to the longterm follow-up. To analyze continuous changes from baseline, we used paired t-tests. Statistical significance was defined by p<0.05. All tests were two sided.
Results
Patient disposition and demographics
Of the 860 patients enrolled in this study, 821 patients received at least one follow-up evaluation; these comprised the ITT population for the effectiveness analyses (Figure 1 ). The mean age of the ITT population was 39.5 years (range: 18-65 years), and 45.4% (n=373) were male. One hundred ninetythree patients (23.5% of the ITT population) had never received any prior antipsychotic medications (Table 1) .
During the 24-week follow-up, 151 patients (18.4%) dropped out of the study; 62.9% of these dropouts left within 8 weeks. The most common reasons for the discontinuation from the study were follow-up loss (35.1%), lack of efficacy or withdrawal of consent (27.8%), and lack of compliance (12.6%). Dropout patients' CGI-S scores at baseline were significantly higher than those of patients who completed the study (4.8±1.0 and 4.4±1.1, respectively; df=819, t=-3.3, p= 0.001).
There was no prohibition of the concomitant use of psychotropic medications during the study, including the use of antipsychotics, and 53.6%-57.5% of the study population received at least one concomitant psychotropic medication at each visit during the study. The percentages who received antianxiety or anticholinergic drugs during the study were 24.0%-27.2% and 13.3%-16.1%, respectively. The percentages for concomitant use of antipsychotics was 9.1% (at baseline), 12.3% (maximum rate during the study), and 11.8% (at 24 weeks).
Effectiveness analyses
There was a significant decrease in mean CGI-S score, from 4.5±1.1 at baseline to 2.8±1.1 at 24 weeks (LOCF, paired t-test; df=820, t=-36.3, p<0.001). Because there was little chance of improvement in patients with mild symptoms at baseline, as described detail in the method section, all patients in the ITT group were divided into 2 groups according to baseline CGI-S score: the severe group (n=670, CGI-S ≥4) and the mild group (n=151, CGI-S ≤3). When estimated by the LOCF and the K-M method, the severe group's response Total number of patients: *N=775, † N=820 Figure 1 . Disposition of participated patients in the study. rates at 24 weeks were 54.5% and 73.3%, respectively [(95% confidence interval (CI); 69.5%-77.1%)] (Figure 2) . At 24 weeks, most patients in the mild group (n=148, 98.0%, LOCF) showed no clinically significant aggravation of symptoms. Analysis of CGI-5 factors in ITT group showed that all the subscale scores of CGI-5 factors such as positive, negative, cognitive, depressive, and agitation domains significantly decreased between baseline and 24 weeks ( Table 2) .
Dose-effectiveness relationship
The mean doses prescribed to the patients were 244.7 mg/d on day 1 and 305.2 mg/d on day 4. After that, the mean dose increased to a peak dose of 537.8 mg/d at 8 weeks and then decreased slowly, to 508.3±245.75 mg/d at 24 weeks ( Table  3 ). The patients who completed the study took a mean dose of 507.9±245.9 mg/d daily over the course of the study (minimum 12.5-maximum 1,500 mg/d).
In the severe group, there was no significant difference in mean quetiapine dosage between responders and non-responders (536.9±217.9 and 567.9±247.5 mg/d, LOCF, respectively; df=557, t=-1.66, p=0.098).
To evaluate the effectiveness of quetiapine dosages above the recommended, we compared the changes in CGI-S between the high-dose group (maximum dose 750 mg/d or above) and the recommended-dose group (maximum dose less than 750 mg/d). From baseline to 24 weeks, the CGI-S scores in the high-dose and recommended-dose groups decreased 2.19± 1.44 and 1.70±1.29, respectively, and these changes were significantly different between the groups after controlling for baseline CGI-S scores (ANCOVA; covariate-age, baseline CGI-S; F=-3.79, p<0.001). Mean doses during the study for the highdose and recommended-dose groups were 745.2±164.7 and 392.1±169.3 mg/d, respectively. In addition, we further stratified the patients based on mean quetiapine dose during the study. The CGI-S scores of patients prescribed a mean dose of ≥750 mg/d were significantly decreased compared with those of patients prescribed a mean dose of <750 mg/d (AN-COVA; covariate-age, baseline CGI-S; F=-4.42, p<0.001).
Patients' satisfaction
We assessed the patients' satisfaction with quetiapine at 4, 12, and 24 weeks. There was a trend for patients' satisfaction to gradually increase. The proportion of patients who expressed "very much satisfaction" increased from 17.0% at 4 weeks to 40.3% at 24 weeks (Table 4 ). In addition, the patients' satisfaction at 24 weeks significantly increased compared with that at 4 weeks using Cochran-Mantel-Haenszel test (df=1, CMH value=188.97, p<0.0001).
Discussion
This naturalistic study showed the effectiveness of quetiapine to treat schizophrenia or schizoaffective disorder. The response rates of patients in the severe group were 54.5% and 73.3% when estimated by the LOCF and the K-M method, respectively. The fact that some patients experienced worsening symptoms (CGI-I >3) after having once shown a positive response (CGI-I ≤2) at any visit, which means the K-M method counted these patients (n=154, 18.8%) in its response group but the LOCF included them in the non-response group, might explain this difference in response rates. The analysis, using LOCF imputation, was performed to estimate the response rate based on the CGI-I score at end point, irrespective of CGI-I scores before the end point. But K-M was performed to estimate the response rate based on the CGI-I score at any visit; therefore, the response rate using the K-M method would generally be higher than that using the LOCF. However, although 18.8% of patients showed a worsening of symptoms after they had shown a positive response at any one visit, the symptoms did not worsen to any serious extent. About 90% of worsened patients had CGI-S scores of 3 (mild) or lower at study's end. In addition, quetiapine was effective to treat the patients in the mild group. Only 2% of patients in the mild group experienced an aggravation of their symptoms.
To compare the effectiveness of quetiapine to that of the other antipsychotics, we compared our results with the published results of studies with similar protocols. The 26-week, naturalistic, open study by Kerwin et al. 21 showed that the response rate (CGI-I ≤2, LOCF) were 44% and 34% in schizophrenic patients prescribed aripiprazole and another atypical antipsychotic, respectively. According to the European Broad Effectiveness with aripiprazole (EU-BETA) study, 43% of schizophrenic patients showed positive responses (CGI-I ≤2) during the study's 8-week follow-up period. 22 These results showed the response rate of quetiapine in our study was similar to that of other antipsychotics. This suggests antipsychotic efficacy of quetiapine is comparable to that of other atypical antipsychotics.
It is generally well-known that, within the recommended dose range, quetiapine is well-tolerated and clinically effective for the treatment of schizophrenia. According to the review of literature by Sparshatt et al., 23 150-450 mg/d dosages of immediate-release (IR) quetiapine are more effective than placebo treatment. Furthermore, this review showed IR quetiapine dosages averaging between 254 and 525 mg/d are equivalent in efficacy to standard dosages of both conventional and other atypical antipsychotics. Some studies, however, have reported that higher than recommended doses of quetiapine were more effective in some patients with schizophrenia. Quetiapine dosages above 750 mg/d have been well-tolerated and effective in some patients. 18 A 12-week open label trial of high dose quetiapine for patients with documented treatment-refractory schizophrenia showed that 4 (33%) of the patients responded to treatment during the study, in which all patients were titrated to the target dose of 1,200±200 mg/d over a three-week period. 19 These studies showed that the patients receiving higher than recommended quetiapine dosages improved more than did patients receiving the recommended dose. Consistent with these studies, our findings, in which the patients who took more than the recommended dosage (mean or max dose ≥750 mg/d) improved significantly more than did the patients taking the recommended dose, suggest the possibility that higher than recommended dosages of quetiapine are more effective for treating schizophrenia or schizoaffective disorder.
This study had a general limitation of the open, non-comparative study. Therefore, generalization of the results of this study beyond the sample population should be made cautiously. Another limitation of this study was related to the concomitant use of other antipsychotics in some patients. At any time during the study period, 145 (17.7%) patients (the concomitant group) were concomitantly taking other antipsychotics in addition to quetiapine. Most concomitant antipsychotics during the study were risperidone (n=42, 6.06±9.55 mg/day), olanzapine (n=9, 15.42±14.23 mg/day) and haloperidol (n=19, 5.64± 3.74 mg/day). The number of patients who had taken concomitant antipsychotics at each visit ranged from 76 (at baseline) to 92 (at 2 weeks) during the study. Although the baseline symptoms in the concomitant group were more severe than those in the non-concomitant group, who took quetiapine alone during the study (CGI-S scores 4.79±1.11 vs. 4.43±1.06; Student's ttest; df=819, t=-3.66, p<0.001), these two groups showed significant improvements over time. Furthermore, the non-concomitant group showed similar symptom improvements when compared to the concomitant group. We obtained these similar results when we reanalyzed the data of patients who did not receive concurrent antipsychotics.
In spite of these limitations, the major implications of this study are as follows: 1) Quetiapine is well-tolerated and effective for treating schizophrenia or schizoaffective disorder in the usual care setting; 2) Dosages of quetiapine above 750 mg/d may be more desirable than recommended dosages for some patients with schizophrenia or schizoaffective disorder.
